Abstract -A simple semimicroscopic model providing the possibility of taking into account the influence of deformation, configuration, and isospin effects on the structure of giant dipole resonance is formulated. This model is applied for the description of global specific features of photoabsorption cross sections for spherical, deformed, and transition nuclei in the mass region 10 Շ A Շ 240. PACS numbers: 24.30. Cz, 25.20.Dc 
INTRODUCTION
During the last 50-55 years, properties of giant resonances (GRs) occurring in cross sections of many nuclear reactions as a collective "response" of the nucleonic system on external vibrational fields of various multipole orders have been studied extensively in nuclear physics. These studies have provided the possibility of understanding the nature of collective nuclear excitations, and have determined more precisely the characteristics of the effective interaction of nucleons in the nucleus. Information concerning the compressibility of nuclear matter important for astrophysics was obtained during investigation of isoscalar monopole resonance. Investigation of charge-exchange giant resonances contributed to understanding of reasons for the inadequacy of the theoretical estimates of the β decay rate. Significant work on systematization of the global characteristics of GRs-their energies, widths, degree of exhaustion of corresponding sum rules-was performed providing the possibility of tracing the influence of the structure of lower nuclear states on the properties of GRs. The proof of the existence of two-photon giant resonances [1, 2] , and the possibility of excitation of multipole giant resonances in strongly heated nuclei [3, 4] can be mentioned among the latest achievements of the physics of GRs.
Characterizing the present status of GR research, it can be said that conceptually this problem has been worked over rather well both experimentally and theoretically (see, e.g., overviews [5] [6] [7] [8] [9] [10] [11] [12] ). However, a microscopic approach that would provide the possibility of detailed description of GR properties for an arbitrary nucleus has not been developed, in spite of multiple attempts. This is clearly illustrated by the history of studies of giant electric dipole resonance. The possible existence of photoabsorption resonance was first pointed out in 1937 in [13] , where a large photoneutron yield from 63 Cu for the energy E = 17 MeV was registered, with the reaction Li( p , γ ) used as the source of γ quanta. In 1945, the phenomenon of the giant dipole resonance (GDR) was actually predicted in [14] , where it was shown that the average energy of electric dipole transitions can be calculated from the nucleus polarizability directly related to the symmetry energy in the semiempirical mass formula. The first experiments that proved the existence of the GDR were measurements described in [15] , where it was found out in 1947 that the cross section of the reactions 12 C( γ , n ), 63 Cu( γ , n ) and the Th photodisintegration reaction have the shape of wide maxima with the centers of gravity at 16-25 MeV. The results of these measurements were interpreted in [16] , where it was assumed that the observed GRs were due to collective dipole oscillations of protons with respect to neutrons under the action of the electromagnetic field with the wavelength comparable to the dimensions of the nucleus. The hydrodynamic model proposed there, in which protons and neutrons were considered as two interpenetrating fluids, provided a possibility of satisfactory description of the energy and GDR integral cross section in heavy and intermediate nuclei ( A տ 100).
The first attempt of explanation of the phenomenon of the GDR in the framework of the microscopic approach was made in 1956 in [17] , where it was shown that in the single-particle shell model, dipole transitions from the filled shell to the free shell are grouped in a relatively narrow energy interval. It followed from [17] that the GDR is formed from noninteracting single-particle-single-hole (1 p 1 h ) nucleon configurations excited by the operator of the electric dipole moment, and its width is determined by energy spread of these configurations. This GDR concept immediately attracted general attention, in spite of the fact that the GDR energy for heavy nuclei in this model turned out to be approximately two times smaller than the observed value. It was assumed for some time that the GDR description in the framework of collective models and the application of the model of independent particles moving in an average nuclear field for this purpose are mutually exclusive [18, 19] . However, it was soon shown in [20] that it is possible to construct a coherent superposition reproducing the oscillatory motion of the centers of gravity of protons and neutrons with respect to each other considered in the Goldhaber-Teller model in an oscillatory mean field of dipole 1 p 1 h configurations. The next step in bringing together the collective and shell approaches was made in [21] , where it was demonstrated on the example of GDR calculation in 16 O that the introduction of residual nucleon-nucleon forces into the shell model resulted in the shift of the oscillatory force of dipole excitations towards higher energies, thus removing the basic defect of the singleparticle model-a too low position of the GDR maximum. The role of residual interaction in GDR formation in light nuclei was studied in [22] . The general analysis of the influence of residual forces was performed in [23] , where it was shown that these relatively weak forces result in the formation of coherent states with consistent motion of a large number of nucleons from independent 1 p 1 h configurations due to accumulation effects. The necessary condition of such formation is a certain correlation of the signs of matrix ele-
where ∆ E is the width of the Wilkinson's GDR, is satisfied, the main part of the dipole force is accumulated in one main resonance.
After the publication of this work, calculations in the framework of the 1 p 1 h approximation of the shell model with different types of residual interaction-"realistic" forces obtained from the interaction of free nucleons in the G matrix approximation [24, 25] , phenomenological Skyrme forces [26] obtained from expansion of amplitudes of nucleon-nucleon scattering in nuclear medium in a series in relative nucleon momenta, and a number of other phenomenological interactions, including separable multipole-multipole forces [27, 28] -occupied the leading position in the description of the GDR, and later other GRs.
Among different versions of the 1 p 1 h approach, the most popular are the random phase approximation (RPA) [27] , the theory of finite Fermi systems (TFFS) [29] , and the coupled channel method [30] , resulting in practice in approximately the same results, in spite of differences in their substantiation. After particles and holes are replaced by quasiparticles (introduced using the Hartree-Bogoliubov-Valatin transformation [28] in order to take into account nucleon pairing), the 1 p 1 h approach can be applied not only to nuclei with closed shells, but also to intermediate and heavy spherical nuclei with partially filled shells and strongly deformed nuclei. In nonspherical nuclei, the deformed single-particle potential is used for description of single-particle motion, and as a result, the GDR is split into two maxima corresponding to neutron-proton oscillations along and perpendicular to the axis of symmetry of the nucleus. The energy value of this splitting and the ratio of dipole forces of the longitudinal and transverse oscillation modes ( ≈ 1 : 2) agree well with the corresponding predictions of the collective hydrodynamic model [31, 32] . An important step in development of the 1 p 1 h approach was made in [30, 33, 34] , where the continuum was included in calculations, which provided the possibility of description of GDR decay due to the escape of a particle into the continuum, and of taking into account effects caused by interference of close resonances.
Calculations in the framework of the 1 p 1 h approach show that this approximation, on the whole, satisfactorily reproduces average energies and the sum of GDR oscillatory forces in intermediate and heavy nuclei, if residual forces are chosen reasonably. However, it encounters serious difficulties in description of the structure of photoabsorption cross sections and the total GDR width. Thus, theoretical photoabsorption cross sections for the 208 Pb nucleus found in RPA calculations [34, 35] taking into account the continuum, do not resemble the Lorentzian experimental cross section even remotely. The RPA calculations yield a group of narrow peaks in the energy region E = 10-15 MeV, instead of one broad maximum with the resonance energy E 0 ≈ 13.4 MeV.
There exist three main mechanisms of formation of the total GR width : GR fragmentation due to energy spread of entrance 1 p 1 h states, damping of collective oscillations due to escape of the excited nucleon into the continuum, and GR broadening due to interaction of coherent 1 p 1 h states with a great number of close 2 p 2 h configurations. The 1 p 1 h calculations with the continuum take into account the first two effects, but completely ignore the GR interaction with 2 p 2 h (and more complex) configurations. However, in heavy nuclei, GR interaction with 2 p 2 h configurations is the main reason of damping of collective oscillations, resulting in the occurrence of the so-called spread width Γ ↓ of the resonance [36, 37] . Moreover, GR interaction with 2 p 2 h , 3 p 3 h , …, configurations results in its additional fragmentation [38] , which cannot be explained in the framework of the 1 p 1 h approach [30, 39] .
Thus, for adequate description of the GR structure and decay characteristics, it is necessary to go beyond the framework of the 1 p 1 h approximation of the shell model. Indeed, as early as 1962, it was shown in [40] that some 2 p 2 h states (of the type "1 p 1 h ⊗ phonon") have a considerable influence on the GDR width and structure in intermediate and heavy nuclei.
Two main directions of development of the "1 p 1 h +
